INTRODUCTION
Glioblastoma multiforme is the most frequently diagnosed primary brain tumor in adults. The standard of care includes maximal safe resection followed by radiotherapy with concurrent and adjuvant chemotherapy with temozolomide. The current standard is based on data obtained from a large multicentric randomized trial conducted across Europe and Canada [1] . However survival data and impact of temozolomide on survival in Indian population is scanty. Despite the survival advantage demonstrated by addition of temozolomide, several other prognostic factors are also known to influence outcome. Patients have thus been classified into homogenous subsets by a statistical method of recursive partitioning analysis(RPA) [2] . The prognostic value of the RTOG RPA classes has been validated [3] and applied in clinical trials.The purpose of this study is to evaluate the extent of benefit of combined modality therapy in Indian population.
II. Materials and methods
All patients with glioblastoma multiforme treated between January 2014 and December 2015 were included in this retrospective analysis. Patients included in the analysis had biopsy-proven glioblastoma and had received post-operative radiotherapy with or without temozolomide. Pre-operative imaging, dosimetric records and follow-up data were available for all patients included in the analysis. Patients received radiotherapy on either linear accelerator (Clinac-ix) . Radiation planning was done using 3D Conformal technique . The gross tumor volume(GTV) was defined as the enhancing tumor on T1 contrast and the T2/Flair abnormality, the clinical target volume (CTV) was defined as GTV expanded by a 1.5-2cm margin. A 5mm margin was given to the CTV to form the Planning target volume (PTV). Dose prescribed to PTV was 60Gy, delivered in daily fractions of 2Gy over a period of 6 weeks. Chemotherapy consisting of daily temozolomide at 75 mg/m2 was administered concurrently with radiation. Additional temozolomide followed as adjuvant therapy was delivered at a dose of 150-200 mg/m2 on each of the first 5 days of every 28-day cycle for six cycles. Patients were followed up at 1 month intervals for 6 months and 3 monthly thereafter. At each follow-up, physical examination and relevant laboratory and radiological investigations were performed. Patients were stratified according to original RTOG RPA classes (III -VI). Median overall survival was analyzed by the KaplanMeier method, with use of two-sided log-rank statistics. The Cox proportional-hazards model was fitted to adjust for stratification factors and other confounding variables.
III.
Results From January 2014 to December 2015, a total of 16 patients received radiotherapy and temozolomide. Median age was 50 years (range 18-76, 12 male, 04 female), 4 (25%) patients underwent gross total resection, 6(37.5%) had partial resection and 6 (37.5%) biopsy. Median follow up period of all patients was 18 months. Median overall survival was 11 months. Median OS for RPA classes III, IV and V/VI was 20, 8 and 5.5 months and corresponding 1yr survival rates were 66.6%, 35%, 30% for RPA classes III, IV and V/VI , extent of surgery(p=0.043) were found to affect survival. The survival benefit provided by addition of temozolomide was found to be greatest in RPA class III with median overall survival of 20months, survival benefit in class IV was lesser, with median overall survival of 8months. However patients belonging to class V/VI did not demonstrate significant survival benefit with the addition of temozolomide with median OS of 5.5 months.
IV. Discussion
The advent of temozolomide in treatment of glioblastoma multiforme has created significant impact on survival as per the results of the EORTC/NCIC trial [1] conducted across Europe and Canada. Overall survival was 14.6 months in the RT/TMZ arm and 12 months in the RT only arm [1, 6] . Experience with temozolomide in Indian population has been reported by Jalali et al [4] . Overall survival in 42 newly diagnosed glioblastoma patients, treated with radiotherapy and temozolomide was reported to be 16.4 months. In our institute, we report a median overall survival of 11 months in patients treated with RT/TMZ. The lower overall survival in comparison to trial results can possibly be explained by larger proportion of patients in RPA classes V/VI , which benefit minimally by addition of chemotherapy. Overall survival of patients in RPA class III was 20 months in our study which is comparable to western data. However, survival in classes IV and V,VI was 8 and 5.5months respectively in RT/TMZ arm which is nearly half of that reported in trial data. Among the factors which positively influence survival in glioblastoma, epigenetic silencing of DNA repair gene MGMT (O6 methyl guanine DNA methyltransferase) by promoter methylation plays a prominent role [5] . In the EORTC/NCIC trial, MGMT promoter methylation was found in 45% of 206 evaluable cases which showed significantly improved overall survival of 21.7 months when treated with RT/TMZ. In contrast, the cohort which lacked the promoter methylation, failed to demonstrate improved survival on addition of temozolomide. There is minimal data regarding variations in frequency of MGMT promoter methylation in different geographical areas. With regard to Indian population, a study by Jha et al revealed a 56.8% positivity in adult glioblastoma patients evaluated by methylation specific PCR (Polymerase Chain Reaction) [7] . However there is no indian data correlating MGMT status with treatment outcome. In our study , performance of MGMT promoter methylation status could have possibly shed some light on poorer survival rates observed in RPA classes IV and V/VI. In a developing country like India, the potential role of MGMT and RPA classification in selecting patients who are likely to benefit from temozolomide cannot be over emphasized.
V. Conclusion
Concurrent radiotherapy and temozolomide followed by adjuvant temozolomide results in improved survival in glioblastoma. The benefit of temozolomide needs to be further evaluated by larger randomized trials in Indian population with particular emphasis on MGMT promoter methylation and other molecular markers.
